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AIRPHOTO  INTERPRETATION  OF  ENGINEERING  SOILS  OF  BENTON  COUNTY,  INDIANA 

by 

F.  T.  Yen 

INTRODUCTION 

The  Engineering  Soils  Map  of  Benton  County,  Indiana  which  accompanies 
this  report,  was  compiled  from  7- inch  x   9- inch  aerial  photographs  having  an 
approximate  scale  of  ls20,Q0Q.  The  aerial  photographs  were  taken  in 
September,  October  and  December  of  1938  in  connection  with  the  United 
States  Department  of  Agriculture  program  and  were  purchased  from  that 
agency . 

Aerial  photographic  interpretation  of  the  landforms  and  engineering 
soils  of  this  county  was  accomplished  in  accordance  with  accepted  principles 
of  observation  and  inference  (1)*°     Field  trips  were  made  to  the  area  for 
the  purposes  of  resolving  ambiguous  details  and  correlating  aerial  photo- 
graphic patterns  with  soil  textures.  Standard  mapping  symbols  developed 
by  the  staff  of  the  Airphoto  Interpretation  Laboratory,  School  of  Civil 
Engineering,  Purdue  University,  were  employed  to  delineate  landforms  and 
soil  textures.  The  text  of  this  report  largely  represents  an  effort  to 
overcome  the  limitations  imposed  by  adherence  to  a  standard  symbolism. 

Although  no  soil  samples  were  collected  and  tested  by  the  Joint  High- 
way Research  Project,  general  soil  profiles  were  developed  and  are  shown 
on  the  soils  map.  The  soil  profiles  were  compiled  from  the  agriculture 
literature,  information  from  the  adjacent  counties  and  fKom  the  boring  data 
of  the  roadway  soil  survey  along  US  41  and  US  52  supplied  by  the  State 


Figures  in  parentheses  refer  to  references  appearing  in  the  bibliography. 


-2- 


Highway  Gcssnlssioiu 

Liberal  reference  was  made  to  "The  Formation,  Distribution  and  Engineering 
Characteristics  of  Soils"  (2).  and  to  the  "Soil  Survey  of  Benton  County, 
Indiana 


DESCRIPTION  OF  AREA 

General 

Benton  County  is  located  in  the  west  central  par£  of  Indians   (Fig.l). 
The  western  boundary  of  the  county  is  the  Illinois-Indiana  state  line,, 
Benton  County  is  rectangular  in  shape,  with  a  length  of  23  miles  (east-vest) 
and  a  width  of  18  miles  (north-south),,  The  total  area  of  the  county  is 
about  409  square  miles  (4->.  ■ 

Fowler  is  the  county  seat  and  is  located  near  the  center  of  the  county „ 
A  population  of  11,912  inhabitants  resided  within  the  county,  with  2491 
reported  for  Fowler  in  the  1960  census  (5). 

According  to  the  1964  census  of  Agriculture,  there  were  253,  680  acres 
of  farm  land  (about  96.9%  of  the  county  area  in  Benton  County  (6)»  Wooded 
areas  are  generally  confined  along  streams  on  the  eastern  portion  of  the 
county  as  shown  in  the  airphoto  mosaic  in  Fig„2„ 
Bfqlgage  Features 

The  northwestern  half  of  Benton  County  lies  within  the  Kankakee  drainage 
basin  (Fig. 3).  A  small  area  in  the  northeastern  corner  is  in  the  Tippecanoe 
River  subdivision  of  the  Wabash  drainage  basin  and  the  remainder  of  the  county 
is  in  the  Wabash  drainage  basin  proper „ 

With  the  exception  of  Big  Fine  Creek  all  creeks  and  streams  have  their 
sources  within  the  county. Host  streasa  valleys  are  shallow.  Surface  drainage 
is  best  developed  along  the  major  streams.  The  density  of  the  drainage  patterns 
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FIG.  I     LOCATION    MAP  OF    BENTON    COUNTY 
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FIG.  2      AIRPHOTO      MOSAIC      OF      BENTON       COUNTY 
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Id  the  central  part  is  intensified  by  the  presence  of  moraines,,  The  con- 
struction of  surface  ditches  throughout  many  sections  of  the  county  has 
improved  sluggish  drainage  conditions <>  Even  streams  have  been  extensively 
dredged  especially  along  Big  Pine  Greek  and  Sugar  Creek. 

There  are  no  natural  lakes  in  Benton  County .  However,  a  few  ponds  have 
been  mapped .  Some  of  the  ponds  are  man-made .  Others  appear  to  be  depress- 
ions formed  by  glaciafcloa. 
Climate 

The  climate  of  Benton  County  is  continental,  humid,  and  temperate.  The 
warm  humid  and  moderately  cold  winter  are  characterised  by  frequent  sudden 
changes  of  temperature.  The  wide  variations  occurlng  within  a  season  can 
be  seen  from  the  minimum  and  maximum  temperature  listed  on  Table  I.  The  mean 
precipitation  at  Fowler  (40  years  record)  is  36.05  inches.  The  driest  and 
wettest  year  records  are  listed  in  Table  1  also. 
Physiography 

Benton  County  lies  wholly  within  the  Tipton  Till  Plains  physiographic  region 
of  the  State  (Fig.  4).  With  respect  to  its  physiographic  situation  in  the 
United  States,  the  county  is  a  part  of  the  Till  Plain  Section  of  the  Central 
Lowland  Province  (7). 
Topography 

The  monotonously  flat  topography  in  Benton  County  is  broken  by   three 
rolling  undulating  morainic  ridges.  The  northern  one  which  runs  in  a  east 
and  west  direction  is  known  as  ftebo-Gilboa  ridge,  It  has  two  prominent  knolls, 
Mount  Mebo  (about  2  miles  east  of  Wedena)and  Mount  Gilboa  (shout  7  miles  east 
of  Lochiei),  and  has  s  rather  prominent  crest  along  the  entire  length.  The  two 
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Physiographic  Map  of 

INDIANA 

Showing  Regional  Units 

Based  Chiefly  on 
Topographic  Condition 
by 
Clyde  A  Malott 
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ridges  that  cross  the  central  and  southern  parts  belong  to  the  Bloomingtoa 
Mora in ic  System;  they  are  more  or  less  jumbled  clusters  of  small  knolls. 

As  a  whole,  the  central  portion  of  Benton  County  is  higher  than  the 
areas  east  and  west  of  the  county  (See  Fig. 5)=,  The  highest  elevation  of 
915  feet  lies  about  five  miles  east  of  Dunning ton.  The  lowest  point  (below 
670  feet)  of  Benton  County  is  located  at  the  Big  Pine  Creek  along  the  County 
line  with  Warren  County.  The  average  altitude  of  Benton  County  is  about  740 
feet  (7).  The  maximum  local  relief  is  about  70  feet  along  the  valley  of  Mud 
Fine  Creek  near  Warren  County. 
Ceologg 

Nearly  all  of  Benton  County  is  covered  by  Wisconsin  glacial  drift.  Well 
records  show  that  the  glacial  drift  ranges  from  25  feet  to  about  SO  feet  in 
the  northern  half  of  the  county  and  ever  400  feet  in  the  south  central  section 
(8,9).  The  great  variations  are  due  to  the  presence  of  the  buried  Teay3  River 
and  its  tributaries.  The  Teays  Valley  enters  southern  Benton  County  from  the 
southeast.  Almost  immediately  it  turns  westward  and  follows  a  course  parallel 
to  the  Benton-Warren  County  line  before  entering  Illinois  (See  Fig. 6) (9,  10). 
The  glacial  drift  is  classified  as  the  Catersburg  Till  Member  of  the  Trafalgar 
Formation  and  a  small  portion  of  the  surface  material  along  Sugar  Creek  is 
considered  as  outwash  faeiea  of  She  Atherton  Formation  by  Wayne (11). 

There  are  three  moraine  ridges  in  Benton  County.  The  northern  one  is 
called  the  Nebo-Gilboa  ridge.  This  ridge  is  named  for  two  of  its  prominent 
knolls,  Mount  Mebo  and  Mount  Gilboa.  They  are  kames  (about  50  feet  in 
within  the  gently  undulating  moraine.  This  ridge  is  the  divide  between  the 
Kankakakee  and  Wabash  drainage  basins  in  Benton  County  (12). 
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FIG.  5   TOPOGRAPHIC  MAP  OF  BENTON  COUNTY 
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-12- 


The  southern  part  of  the  county  is  covered  by  the  glacial  drift  of  the 
Bloomington  Morainie  System.  This  presents  a  jumbled  series  of  moraines. 
Share  are  clusters  of  small  hills  in  the  gently  undulating  plains. 

The  bedrock  strata  beneath  the  glacial  material  in  Benton  County  contain 
formations  of  Miasissippiaa  and  Devonian  periods.,  Jtore  than  half  of  the  county 
is  underlain  by  bedrock  of  the  Osagiaa  and  Kiadarhookiaa  Series  of  the  Miss- 
issippian  period  (See  Fig.7}„  Sew  Albany  and  Antrim  Shales  of  the  upper 
Etevoaian  and  lower  Hississippian  periods  occupy   about  one  third  of  Benton 
(tounty.  The  oldest  rock  strata  of  the  middle  Devonian  limestone,  dolomite 
and  sandstone  are  encountered  in  the  southeastern  quarter  of  the  county. 

There  are  a  few  rock  esposores  in  Benton  County.  Among  the®  there  are 
three  small  limestone  quarries.  One  is  located  in  See.  24,  T.  25  9.,  R.  7 
V-c   in  the  valley  of  Big  Pine  Creek.  Another  is  located  in  See,  14,  T.  26  23., 
So  9  W.  in  the  valley  of  Sugar  Creek,  one  mile  north  of  Earl  Park.  Both  of 
the  limesteae  exposures  (Keokuk  limestone)  are  thinly  bedded,  soft  and  shaley 
on  top  but  cherty  and  concretionary  with  depth  (13)  <>  A  better  quality  lime- 
stone (called  St.  Louis  limestone  by  Sosby)  has  been  quarried  in  the  valley  of 
Big  Pine  Creek  in  Sec.  28,  T.  26  N.„  K.  7  W„  This  stone  Is  evenly  bedded  in 
ledges  of  three  to  foor  inches  in  thickness 
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FIG.    7       GEOLOGIC  MAP  OF  BENTON  COUNTY. 
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um  wms  &m  sbgihebrxsg  soil  areas 

The  engineering  soils  in  Beaton  County  are  derived  from  unconsolidated 
materials-  The  unconsolidated  materials  include  glacial  deposits,  glacial- 
fluvial  deposits,  alluvial  deposit,  eolian  deposits  and  cumuiose  deposits. 

Since  the  deposits  of  transported  materials  are  far  from  homogenous, 
variation  should  be  expected.  General  properties  and  profile  of  the  ;>cil 
for  each  area  of  different  land form  are  presented  in  this  report. 

c&acial  pgposngp  materials 

fhe  «»aj-or  portion  of  Benton  County  is  covered  by  glacial  deposits  of 
Wisconsin  Age.  The  laadfcrms  of  this  glacial  deposit  include  ridge  moraine, 
ground  moraine  and  kaase. 
I.  Ridge  Moraine 

Three  store inie  ridges  are  identified  in  Benton  Cosanty.  They  tread  eaet- 
«?es£.  The  northern  one  (Eebo-Gilboa  ridge)  aarks  the  outer  border  of  the  late 
Kissonsin  lobes  (Fig* 8),  The  other  raoraiaie  ridges  belong  to  the  Bloomington 
Morainle  Systeta9 

The  texture  of  the  ridge  moraine  varies  greatly  from  one  place  to  the 
other.  They  are  subdivided  into  three  groups  naraelys  granular- textured 
ridge  moraine,  sandy- textured  ridge  moraine  and  iced  iusa- textured  ridge  moraine. 
(A)    Granular-Textured  .Moraine 

Only  limited  areas  in  Benton  County  are  recognised  as  granuler-tsxtuxed 
ridge  morsine.  The  larger  area  is  around  Mount  Gilboa  in  the  northeastern 
quarter  of  the  county.  The  other  sizable  area  lies  near  Gravel  Sill  about 
three  miles  northwest  of  Fowler,  A  £ev   smaller  patches  are  scattered  along 
Big  Pine  Creek  Ditch. 
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Hilly  topography  (local  relief  of  more  than  5G  feet)  is  found  in  ::!isse 
areas  except  those  along  the  Big  Pine  Creek  Ditch  t'/here  more  subdued  tocography 
prevail  o     A  surface  drainage;  ra  i;j  absent  io  ion  because  of  tl  >. 

porous  texture  of  the  deposit. 

She  surface  coil  of  this  region  varies  from  sane.  ady  loam  (A-2-4) 

in  the  high  position  Co  ki '.  onteat  silty  clay  s  A- 7) 

in  the  depression     The  B  horizon  has  a  higher  clay  content  them  the  surface 
soil  and  the  texture  ranges  from  sandy  lossa  tc  as  to  elay„ 

Stratified  gravel  and  sand  may  be  found  in  the  C~Borizon,  othesvsiae  B  slay  loam 
end  clay  (A-4,  sad  A~6)  are  ®  oon.     A  number  of  gravel  pits  occur  in 

this  area  as  shown  on  the  soils  map. 
(B)     Sandy-Testttred^idj^-Morgl.jis 

'  About  15  square  miles  of  I  .n  Benton  County  is  classified  ss  sandy- 

textured  ridge  moraine.     The  largest  concentration  of  this  deposi  Located 

In  the  southwestern  quarter  o:  :as  axa  scattered 

in  the  eastern  half  of  the  county, 

The  topograph;/  is  gem  undulating  with  occasionally  rolling  land- 

scape o     Infiltration  basins  azs  numerous  in  this  reg  £ore  surface 

drainage  is  poorly  developed         .       >nt. 

.  The  surface  soil  vari  sandy  loam  to  loam  in  Che  high  position  to 

an  organic  rich  silty  clay  loasa  sy  in  the  depressions  <>     The  subsoil  ranges 

from  sandy  clay  loam  to  clay.     Th*  parent  ssaterial  is  generally  eaady  loam 
but  clay  loem  sad  clay,  are  found  in  many  places. 

MBdium-Teaetnged  Sieaa  | 

The  majority  of  the  mor<  trees  in  Benton  I  is  category 
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Because  of  the  vegetation  difference  this  area  is  subdivided  into  timber 

region  and  prairie  region., 

ja)     HedtaR3teturgd.Rf.dgB  Mogaina-Tiaber  Region 

Only  limited  areas  of  Beaton  County  fall  in  this  category.  The  deposits 
occur  mainly  along  Sig  Fine  Creek  and  Hud  Pine  Creek.  However,  a  few  isolated 
areas  are  scattered  in  the  southeastern  part  of  the  county  in  the  vicinity 
of  Oxford  and   about  three  asiles  north  of  Boswell. 

These  areas  are  easily  identified  on  aerial  photographs  because  of  the 
presence  of  trees.  Undulating  to  gently  rolling  topography  dominate  this  region. 

The  A-horisca  of  this  deposit  ranges  from  silt  loam  to  silty  clay  loam 
in  the  high  to  a  silty  clay  or  clay  in  the  lew  position.  Silty  clay  and  clay 
soils  sre  found  in  the  B-horison.  The  parent  material  is  predominately  clay 
loam  or  clay  in  texture. 

<b)  MadlttB-TttKeureJjy^jgcatogjPrairie  Region 

The  majority  of  the  ridge  moraine  deposits  in  Benton  County  belong  to  this 
classification.  The  most  extensive  deposit  lies  in  the  southwestern  quarter 
of  the  county  the  best  morainie  expression  (rolling  topography)  is  found. in 
the  area  southwest  of  Fowler  and  in  the  vicinity  of  Earl  Park.  The  reminder 
of  this  ridge  deposit  exhibits  a  very  weak  morainic  expression.  Undulating 
landscape  predominates  the  main  portion  of  this  area.  Surface  drainage  systems 
are  not  very  well  established. 

The  soil  profile  of  this  area  consists  of  a  shallow  organic  silty  clay 
to  clayey  topsoil  followed  by  a  loam  to  clay  subsoil  and  then  the  typical 
clay  loam  to  clay  glacial  drift.  The  topsoil  Is  classified  as  A- 7-5,  A-6  or  A-4soil, 
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The  B-horizon  varies  from  A-4,  A-6  to  A~7~S  soil-  The  parent  material  is 

generally  an  A-49  soli, 
2.  Ground  Moraine 

More  than  half  of  Benton  County  is  covered  by  ground  moraine  deposits. 
The  most  extensive  deposit  occurs  in  the  northern  part  of  the  county .  The 
topography  of  the  ground  moraine  is  nearly  level  except  along  the  vicinity  of 
drainage  channels  where  dissected  and  undulating  topography  occurs .  The  ground 
moraine  la  the  county  can  be  suMividsd  into  three  groups.  (A)  the  sandy- 
textured  ground  moraine,  (B)  the  medium- textured  ground  moraine  and  (G)  the 
loess  covered ,  medium- textured  ground  moraine * 
.(A)  i   Sandy -Textured  Ground  Moraine 

The  sandy- textured  ground  moraine  deposits  are  saostly  confined  to  the 
southern  quarter  of  the  county.  However,  scattered  deposits  are  found  near 
Fowler,  ia  the  vicinity  of  Preeland  Park  and  near  the  eastern  county  border 
about  three  miles  both  north  end  south  of  Big  Fine  Creek. 

i 

The  topography  of  the  sandy  textured  ground  moraine  is  slightly  more 
undulating  than  the  other  ground  moralnic  areas.  Surface  drainage  is  absent 
in  this  region  because  of  its  interior  drainage  characteristic „  However* 
a  number  of  depressions!  basins  exist  especially  in  the  areas  located  ia  the 
southwestern  quarter  of  the  county. 

The  soil  profile  of  this  region  is  essentially  the  same  as  the  sandy- 
textured  ridge  moraine  previously  discussed.  The  difference  is  in  the  A-horizoa 
where  thicker  and  slightly  less  sandy  surface  soil  are  found  in  the  ground 
moraine  deposits. 
(B)  Medium-Textured  Ground  Moraine 

The  majority  of  the  ground  moraine  deposits  fall  in  this  category.  The 
nearly  level  topography  dominates  this  region  except  in  the  vicinity  of  drainage 
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chennels  where  undulating  landscape  occurs.  Natural  surface  drainage  Is  not 
very  well  developed  because  of  its  near  level  topography.  However,  gullies  and 
ditches  occur  on  these  medium  textured  deposits.  Because  of  the  vegetatlonal 
effect  the  soils  of  this  deposit  are  subdivided  into  (a)  prairie  region  and 
(b)  timber  region. 
(a) Medium  Textured  Ground  Moraine,  Prgririe  Region 

Nearly  all  of  the  medium  textured  ground  moraine  in  Benton  County  is  under 
the  influence  of  the  prairie  vegetation.  The  airphotos  reveal  the  high 
organic  content  of  the  surface  layer  by  a  dark  tonality „ 

The  surface  soil  varies  from  an  organic  silty  clay  loam  to  organic  clay. 
Soil  boring  data  {see  appendix)  shows  that  the  texture  of  the  A-horizon  falls 
into  the  A-4,  A-6  and  A-7-S  categories.  The  B-horison  ranges  from  clay  loam 
to  clay  (A-4  to  A-6).  The  parent  materials  are  either  a  loam,  a  clay  loam  or 
clay  (A-4  to  A- 6  soil). 

Within  the  flat  ground  morainic  region,  &  number  of  slightly  higher 
knolls  can  be  recognized  by  their  lighter  photo  tonality.  These  island  like 
knolls  are  irregular  in  shape  and  scattered  exclusively  in  the  northern 
part  of  the  county.  A  silt  textured  symbol  is  used  to  differentiate  these  areas. 

The  soil  profile  shows  less  organic  matter  and  are  more  sandy  and  silty 
in  texture  than  the  surrounding  lower  area.  The  B~ho?izon  is  silty  clay  to  clay 
in  texture.  The  parent  material  is  essentially  the  same  as  the  rest  of  the 
region.  However,  sandy  loam  soil  may  be  found  in  places. 
(b)  Medium-Textured  Ground  Moraine .Timber  Region 

Most  of  the  medium- textured  ground  moraine  developed  under  timber  is  confined 
to  the  valley  walls  and  the  adjacent  upland  along  Big  Pin*  Creek.  A  narrow  strip 


-20- 
is  found  along  Che  valley  w^ils  of  Mud  Fine  Creek,  These  areas  are  easily 
identified  by  the  presence  of  trees. 

The  top  layer  of  the  soil  profile  varies  from  silt  loam  to  clay  in  texture* 
The  3-horizon  is  a  plastic  silty  clay  or  clay„  The  parent  material  is  class- 
ified as  clay  loam  or  clayey  glacial  drift, 
((c  )  Loe  as  i  Covered .  t  Med  ium  i  Textured  ground  Mora  lne 

At  the  extreme  southeastern  corner  of  Benton  County  lies  a  small  deposit 
recognised  as  loess  covered,  medium  textured  ground  moraine.  Very  gently  un- 
dulating topography  is  found  in  this  area.  The  region  is  under  the  influence 
of  prairie  vegetation.  However,  the  photography  of  this  area  shows  a  slightly 
lighter  tone  than  the  adjacent  medium  textured  ground  moraine  area. 

The  loess  cover  in  this  area  varies  in  depth  from  about  18  to  36  inches. 
The  soil  profile  is  characterised  by  en  organic  silt  losm  to  silty  clay  topsoil, 
a  silty  clay  to  clay  subsoil  and  generally  a  clay  loam  parent  material.  Test 
site  No,  3  in  Tippecanoe  County  may  be  used  as  the  representative  soil  sample 
of  this  area  C14),  The  A-horlzon  taken  from  2  to  10  inches  below  the  surface 
is  an  A- 5  soil.  The  B  horizon  taken  from  15  to  26  inches  is  classified  as 
A-6(9)  soil.  The  parent  material  taken  from  a  depth  of  50  to  66  inches 
is  identified  as  an  A-4(8>  soil, 
[31 


There  are  a  number  of  kaaies  in  Benton  County,  Most  of  them  are  concen=> 
trated  in  the  granular  textured  ridge  moraine  region  and  are  mapped  as  a 
single  unit  with  in  the  granular  textured  ridge  moraine.  Two  Isolated  kames 
located  about  one  and  one  half  miles  east  of  Swanington  are  identified  on 
the  airphotos. 

The  6oil  developed  on  kames  varies  considerably.  Cue  to  the  different 
degree  of  erosion  and  the  origin  of  deposition,  the  A-horizon  varies  greatly 
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in  both  texture  and  in  thickness »  Loan,  clay  loam,,  silt  loam  or  silty  clay 
loam  may  be  found  In  the  surface  layer.,  In  areas  of  severe  erosion  the  surface 
soil  may  be  entirely  removed  and  the  subsoil  is  exposed „  The  subsoil  varies 
from  sandy  clay  to  clay„  The  amount  of  sand  and  gravel  increases  with  depth, 
Clean  stratified  sands  and  gravels  are  found  in  the  parent  material  zone. 
This  stratified,  coarse  material  disappears  rapidly  from  the  base  of  the  kame 
and  marges  with  the  glacial  till  in  the  surrounding  areas.. 
Boulder  Belt 


Three  boulder  belts  are  recognised  in  Benton  County e  The  largest  one 
lies  in  the  southeastern  quarter  is  called  the  Fowler-Lafayette  boulder  belto 
Another  one  is  located  west  of  Fowler.  The  third  and  the  narrowest  one  occured 
southwest  of  ®o  swell,  and  is  an  extension  of  a  narrow  boulder  belt  from  Williams- 
port  in  Warren  County „ 

Owing  to  the  intensive  farming  and  clearing  activities  in  the  county  a 
great  number  of  the  boulders  that  were  strewn  over  the  surface  have  been 
removed,  therefore,  the  exact  position  of  the  belt  cannot  be  determined,,  The 
outline  of  the  belt  on  the  attached  engineering  soils  map  Is  based  on  the 
literature  (8)  and  field  checks  =»  Host  of  the  boulders  are  about  a  foot  or 
two  in  diameter* 
ffLPVIAL  DEFOSaTED  MATERIALS 

Only  a  small  percentage  of  land  in  Benton  County  is  covered  by  fluvial 
deposited  materials «>  Five  different  landforms  created  by  the  action  of 
water,  :iamelys  outwash  plain,  terrace,  valley  train,  lacustrine  plain  and 
alluvial  plain  are  discussed  as  follows? 
1.  Outwash  Plains 

There  are  two  outwash  plains  in  Benton  County*  The  larger  one  is  located 
at  the  confluence  of  gugar  Creek  and  Mud  Creek.  The  other  small  area  lies  about 
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one  mile  north  of  Arabia .  Due  to  the  difference  in  texture  they  are  discussed 

under  the  following  subheadings?  gravelly  outwash  plain  and  sandy  outwash 

plain. 

CA)  gravelly  Outwash  Plain 

The  gravelly  outwash  deposit  is  the  larger  outwash  plain  in  the  county. 
It  is  about  five  square  miles;  in  area.  The  main  body  of  the  plain  lies  south 
of  Sugar  Creek  and  Hud  Creek »  The  plain  is  extremely  flat  sloping  very  gently 
toward  the  west.  The  typical  infiltration  basins  and  current  scars  of  outwash 
plain  are  found  near  the  channel  of  Sugar  Creek.  It  is  likely  that  coarser 
textured  deposits  say  be  found  toward  the  drainage  channel  and  finer  material 
toward  the  edges  of  the  outwash  plain. 

The  A-horizon  of  the  soil  profile  varies  from  loam  la  the  high  position  to 
organic  silty  clay  loam  in  the  low  area.  The  B-horizon  subsoils  are  either 
silty  clay  or  clay.  The  amount  of  sand  and  gravel  increases  with  depth  in  the 
profile  and  stratified  sands  and  gravels  are  encountered  at  depth  of  36  to 
78  inches. 
CBl)  Sandy  Outwash  Plain 


The  area  recognised  as  sandy  outwash  plain  is  about  one  quarter  of  a 
square  mile  in  area  located  on  the  southwestern  corner  of  Benton  County.  This 
sandy  outwash  plain  is  topographically  low.  The  surface  is  cuarly  level  and 
without  surface  drainage  development.  Both  current  scars  and  infiltration  basins 
are  absent  in  this  region. 

The  top  soil  which  contains  considerable  organic  materials  is  either  a  silt 
loam  or  silty  clay  lo-sm  in  texture.  The  B-horizon  is  a  silty  clay  or  clay  soil. 
Sandy  clay  loam  or  clay  loam  may  be  found  in  the  lower  B  horizon.  Stratified 
sand  is  found  from  about  three  feet  to  six  feet  from  the  surface.  Some  gravel 
and  silt  strata  may  be  interbedded  with  the  stratified  sand  in  the  profile. 
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2c     Terraces 

•TIMMiHIIT     T-m  ,,.U)       — BMW 

A  few  terraces  are  recognized  in  Benton  County ,  Due  to  texture,  they 
are  subdivided  into  gravelly- textured  and  silty- textured  terraces. 
CA)  Gravelly-Textured  Terraces 

The  gravelly- textured  terraces  are  confined  mainly  along  the  Big  ?ine  G'l-eek. 
The  largest  area  is  located  near  the  Warren  County  border .  The  rest  are  generally 
narrow  flat  terraces.      However,  with  infiltration  basins  undulating  land- 
scape occur  here  and  there,  A  surface  drainage  system  is  absent  in  this  region., 
The  surface  of  the  terrace  along  Mud  Pine  Creek  is  modified  to  a  considerable 
extent  by  wind  blown  <&®a&   deposits. 

The  surface  soil  of  the  terrace  varies  greatly  from  place  to  place.  It 
sanges  from  a  sandy  loam  to  a  silty  clay  loam.  The  subsoil  also  varies  accord- 
ingly from  a  sandy  clay  loam  to  clay.  Usually  a  gravelly  clay  loam  is  found 
in  the  lower  profile  before  the  stratified  sand  and  gravel  strata  is  reached, 

Silty-Textsred  terrace 


A  narrow  strip  along  Sugar  Creek  just  north  of  Earl  Park  falls  into  the 
silty- textured  terrace  category.  There  are  no  infiltration  basins  on  this 
flat  terrace.  Many  surface  drainage  channels  have  developed  across  the  terrace 
and  give  an  indication  of  the  silty  texture  of  this  deposit. 

The  soil  profile  in  this  region  consist  of  a  silty  clay  loam  or  silty  clay 
topsoil,,  a  silty  clay  or  clay  subsoil  and  a  stratified  sand  and  silt  or  sand 
with  some  gravel  parent  materials.  Test  site  Ho.  43  is  located  at  the  edge  of 
the  terrace.  At  a  depth  of  3.5  to  6.0  feet,  the  soil  is  classified  ae 
gravelly  sandy  loam  (A-l-b)  soil.  It  contains  29%  of  gravel, 47%  of  sand, 
13%  of  silt  and  11%  of  clay. 
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3,  Valley  Train  galley  Fill) 

An  area  northwest  of  Earl  Park  and  on  the  north  baak  of  Sugar  Creek 
is  designated  as  valley  train  deposit.  This  deposit  was  formed  by  the  abandoned 
glacial  sluiceway.  The  sluiceway  was  cut  and  backfilled  by  the  latest 
glacial  melt  waters.  The  valley  train  in  Benton  County  has  a  gently  saucer 
shaped  cross  section.  Ho  significant  deposit  of  recent  alluvium  and  no 
stream  crosses  this  valley  train  deposit. 

The  soil  profile  shows  the  top  soil  is  of  either  an  organic  silty  clay  or 
organic  clay.  The  organic  scatter  decreases  with  depth  and  a  silty  clay  or 
clay  subsoil  occurs.  Clay  loam  or  sandy  loam  may  be  found  before  the  loose 
sand  and  gravel  valley  fill  material  is  reached. 

Test  site  Hos*.  50  and  51  are  located  in  this  region.  The  A-horizoa 
taken  from  the  surface  to  a  depth  of  one  foot  is  clayey  in  texture  and  class- 
ified as  A-6(7)  soil.  From  one  to  two  feet  below  the  surface  a  plastic  clay, 
A-7-6(18),  soil  is  found.  Loam  and  sandy  loam  were  encountered  further  down. 
The  loose  gravelly  sand  classified  as  A-l-b  soil  is  reached  at  a  depth  of 
four  feet  from  the  surface. 

4.  Lacustine  Plains 

Two  lacustrine  plains  are  recognized  in  Benton  County.  The  larger 
one  is  located  at  the  head  water  of  both  Sugar  Creek  and  the  western 
branch  of  Big  Pine  Creek  juet  west  of  Wadena.  The  other  lies  north  of 
Arabia  near  the  southwestern  corner  of  the  county. 

The  topography  is  a  flat  basin  surrounded  by  higher  ground.  Dark 
photo  tonality  is  exhibited  in  these  areas.  Ditches  are  constructed  to 
drain  these  areas. 
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The  soil  profile  generally  consists  of  a  dark  gray  highly  organic  silty 
clay  to  clay  topsoll  over  a  plastic  clay  subsoil.  The  parent  material  is  clay 
with  t;hln  lenses  of  sand  and  silt  or  a  clay  loam  texture, 

,5.in>i Alluvial  Plains 

All  drainage  channels  in  Benton  County  possess  recent  alluvial  plains 
or  flood  plains.  However,  the  extent  of  mapping  of  these  plains  was  deter- 
mined by  the  scale  of  the  engineering  soils  map. 

The  longest  alluvial  plain  is  associated  with  Big  Fine  Creek,  Sugar 
Creek  and  Mud  Pine  Creek  also  exhibit  large  alluvial  plains..  Most  of  the 
alluvial  plains  have  fiat  to  near  level  surfaces.  The  featureless  surface 
of  the  alluvial  plain  is  broken  by  meandering  streams  or  ditches. 

The  texture  of  the  alluvial  deposits  varies  greatly  both  horlzonally  and 
vertically  from  one  place  to  the  other.  Coarser  textural  deposits  are  gen- 
erally located  near  the  stream  channels.  Finer  materials  are  more  prominent 
toward  the  valley  srall  or  upland. 

Test  site  #49  located  on  the  flood  plain  of  Sugar  Creek  has  a  silty 
clay  (A-7-o)  texturai  subsoil  taken  from  (0,8  to  3,0  feet  from  the  surface) 
and  a  sand  and  gravel  <A-1»&)  deposit  below  4.5  feet. 
BOLIAM  DEPOSITED  MATERIAL 

Only  limited  aeliaa  deposits  are  recognised  in  Benton  County,  The  eolian 
deposits  are  subdivided  into  two  groups;  loess  mantle  deposits  and  sand  dune 
deposits. 

Most  of  the  surface  of  the  county  is  covered  by  a   thin  mantle  of  loess. 
Since  the  mantle  is  rather  uniform  and  comparatively  thin,  only  the  top  part  of 
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the  soil  profile  is  subject  to  its  Influence  ,  Therefore  the  thin  loess  mantle 
is  not  treated  separately  but  included  with  the  glacial  landformso  In  the 
extreme  southeastern  corner  where  the  loess  mantle  reaches  to  a  depth  of  18  to 
36  inches,  the  area  is  mapped  as  loess  covered, medium  textured  ground  moraine 
as  discussed  previously , 
Sand  Dunes 

The  sand  dune  deposits  in  Benton  County  are  concentrsted  in  the  north- 
eastern corner  of  the  county.  They  stretch  across  the  ground  morainlc  area 
in  a  linear  ridge  form.  The  ridge  is  narrow  and  low  and  merges  with  the 
ground  moraine  in  a  number  of  places ,  Another  dune  area  is  located  about 
three  miles  north  of  ©tterbeiu.  Four  dunes  can  be  recognized  in  that  area. 
The  dunes  are  low  ridges*  At  the  lower,  portion  of  ISizd  Pine  Creek  a  sand 
dune  formation  may  be  detected  on  the  airphoto.  The  sand  deposit  in  this 
area  is  thin  and  has  an  undulating  topography.  Because  the  area  is  small 
and  primary  a  terrace  deposit,  it  is  mapped  as  terrace  deposit  as  mentioned 
previously,  A  sand  dune  symbol  however  is  used  to  identify  the  presence 
of  dunes  in  that  area. 

The  surface  of  the  soil  profile  may  contain  some  organic  matter  in 
the  low  areas.  It  is  generally  either  a  sand  or  a  sandy  loam  in  texture. 
The  B  and  C  horizons  are  sand  throughout.  If  the  sand  deposit  is  thin  than 
clay  loam  or  sandy  clay  loam  glacial  drift  material  may  be  encountered  at 
a  depth  below  two  feet  from  the  surface, 
CBMPLOSE  MATERIALS 

Accumulations  of  organic  materials  occur  frequently  on  the  various  land- 
forms  previously  described.  In  the  depressions,  highly  organic  topsoils 
may  occur  that  would  influence  engineering  decisions ,  Also,  accumulation  of 
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clayey  topsoil  in  the  depressions  or  basins  may  occur.  These  cumulose 
deposits  are  indicated  on  the  map  and  discussed  as  follows § 
lo  Peat  and  Much  Basins . 

Cumulose  deposits  of  mucis  and  peat  occur  in  a  number  of  basins  randomly 
scattered  in  Benton  County.  The  two  larger  ones  are  located 
near  the  upper  end  of  Big  Pine  Creek  and  the  other  lies  west  of  Fowler. 

Most  of  the  peats  are  derived  from  mosses,  sedges  and  wood.  In  some 
basins  a  soft  layer  of  marl  may  be  found  under  about  12  to  42  inches  of  muck. 
The  marl  is  aa  earthly  material  composed  principally  of  an  amorphous  form 
of  calcium  carbonate.  Since  it  is  also  undesirable  from  the  engineering  stand- 
point, no  separation  is  made  from  the  peat  and  muck  in  the  soil  profile  ill- 
ustrated. The  depth  of  these  cumulose  deposits  varies  greatly  from  one 
location  to  another,  therefore  field  investigation  of  each  individual 
deposit  is  required. 
2.  Highly  Organic  Topsoil  Depression 


Depressed  areas,  where  external  and  internal  drainage  is  somewhat  retarded 
give  rise  to  the  accumulation  of  organic  topsoil.  A  number  of  such  deposits 
occur  in  Benton  County.  Most  of  them  are  concentrated  in  the  southeastern 
portion  of  the  county.  The  largest  one  borders  e  muck  and  peat  basin 
located  in  Sec.  32  and  33  of  T.  26  H.,  R.  o  W. 

The  soil  profile  consists  of  an  organic  silty  clay  or  clay  topsoil „  a 
plastic  silty  clay  or  clay  subsoil  and  a  loam,  clay  loam  or  clay  parent  material, 
3.  Clay  Depression 

In  Benton  County  there  are  some  shallow  depressions  showing  a  dark  photo 
tonality  that  are  not  organic  materials  but  accumulations  of  clay.  These  soils 
are  generally  associated  with  the  high  organic  topsoil  deposits.  The  clay  soil 
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is  very  difficult  to  differentiate  from  the  highly  organic  topsoil  area 
by  airphoto  interpretation  techniques  because  both  show  a  relatively  dark 
gray  tone0  Field  checks  are  therefore  necessary  for  thier  identification 

The  surface  layer  of  the  soil  profile  has  a  silty  clay  to  clay  texture „ 
A  more  plastic  clayey  subsoil  is  found  in  the  lower  horizons „  The  loam  to 
clay  glacial  drift  material  may  be  found  below  a  depth  of  four  feet  from  the 
surf ace „ 
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APPENDEX     B 


SOIL  CLASSIFICATION   AND  PROFILE   SYMBOLS 


Description 

Grain  Size   Distribution 

Plastic 
Index 

Gravel 
%  Retained  on  #10 

Sand 
#10-#200 

Silt 
0.05-0. 005mm 

Clay 
LeS3   than  0.005mm 

Symbol 

Gravel 

85-100 

0-15 

0-10 

0-10 

MP 

o    o   o  a  o 
)   O    O   O  O 

o    o    o  o  c 

Sandy  Gravel 

50-8  5 

15-50 

0-10 

0-10 

6  Max. 

o  ■  o  ■  o 

O        O  ■ 
o  ■    O       O 

Sand 

0-15 

85-100 

0-10 

0-10 

NP 

.... 

Gravelly  Sand 

20-49 

45-85 

0-10 

0-10 

6  Max„ 

0     "      "      *     O 

.    .    o  ■     ■ 

Sandy  Loam 

0-19 

50-80 

0-50 

0-20 

6  Max. 

s^< 

Sandy  Clay  Loam 

0-19 

50-80 

0-30 

20-30 

10  Max. 

■/■/■/■/■ 

■/■/■/■/ 

■/■/■/■/. 

Sandy   Clay 

0-19 

55-70 

0-15 

30-45 

11  Min. 

Loam 

0-19 

30-50 

30-50 

0-20 

10  Max. 

m 

Silt   Loam 

0-19 

0-50 

50-100 

0-20 

10  Max. 

v, 

& 

Silty  Clay  Loam 

0-19 

0-30 

70-100 

20-30 

11  Min. 

/_/. 

zz 

AAA 

Silty  Clay 

0-19 

0-15 

55-70 

30-45 

11   Min. 

" 

Clay  Loam 

0-19 

20-50 

50-80 

20-30 

11   Kin. 

//// 

//// 

Clay 

0-19 

0-55 

0-55 

30-100 

11  Min. 

Peat   or  Muck 

■ 

Limestone 

J        1 

-r-L-r 

Sandstone 

Wz 

Shale 

m 

Stony  Fragments 

Organic   Matter 

M-4           .— ' 

Top  soil 

l 

i 

I 

Classification  of  Gravelly  Soils 

85^-100$  gravel  plus  finer  material  -  Gravel 

50$-84$     gravel  plus   finer  material  -  Clayey,    silty  or  sandy  gravel 

20%-49%     gravel  plus   finer  material  -  Use   fine   classification  and   called 

gravelly  sand,    gravelly   silt  or  gravelly  clay 
0$-1956     gravel  plus   finer  material  -  Use  fine   classification  only 


Z        i  G^/^V 


A  k"P     L  ?/  c 


--■-■■-■» 


-• 


/■:)h£m 


t  r 
>  < 


CO    C 


ffiMmiiiiMiij' 


^  ^?  ~  X 
w  o  m  J" 


OEPTh  -  INCHES 


m 

^ 

o 

__^- 

^ 

— i 

m 

> 

>     -o 

o 

i '  i 

>     3 
m     > 
3)      » 

o 

z 

>      o 

J> 

7": 

J  S 

J> 

O 

CO 

H 
O 
CI 

3] 
> 

o 

c 

01 

2 

H 

^ 

-< 

: 

DEPTH 

INCHES 

^^-fir^?:! 

SJ 

;'!iR 

'         * 

/ 

^^ 

DEPTH  -  INCHES 


DEPTH   -   INCHES 


DEPTH  -  INCHES 


^U 


liiiiiiiiiiiliiggrr; 


^ 


_,     o 


, ~  ,,<m 

■ 

ilf 

.■• 

■■  -,-  ■  ■  ■  ^ 

_±d 

X-y. 

2rx^T< — j 

J_ 

f^t' 

/* 

I     :  :^i 

Tlii::;:^:  " 


S::::B^  i 


ta£BM53i 


ffift 


S 


o 

> 


SKSS 


CD 

m 

-z. 
m 

> 


o 


Tl 
3D 

o 


m 


I  N 


1         s 


VERMILION 


c 


g 
> 


00 

m 


o 
o 

c 
;z 

H 
-< 


m 

m 

m 

CD 


CO 

o 


"0 


Tl       PPECANOE 


C      0. 

1  1  1  1 

1  1  1  I 
III 

_I_ 

pTT^- 

TEXTURAL 

|     g            (SUPERIMPOSE 
SYMBOLS    TO 

1 

T            E 

HDD 

^ 

c 

0. 

\ 
^ 

^ 

» 

-< 
s 

CD 
O 


3J 


S 
> 


5"     > 

z  h    r- 
-o    en 


m 
en 

m 


I 


^ 

♦ 

c£c 


